Inhibition of growth plate angiogenesis and endochondral ossification with diminished expression of MMP-13 in hypertrophic chondrocytes in FGF-2-treated rats.
Fibroblast growth factors (FGFs)/fibroblast growth factor receptor-3 signaling interferes with endochondral bone growth. However, the exact mechanisms by which FGFs inhibit endochondral ossification remain to be elucidated. In the present study, we utilized immunohistochemical techniques to clarify the effects of FGF-2 on the proximal tibial growth plate cartilage, when injected systemically into growing rats. In the FGF-2-treated rats, the growth plate was obviously thickened and, in the lowermost part, the hypertrophic chondrocytes were flattened, with an irregular arrangement. The connection of the cartilage columns and trabecular bone was disrupted. FGF-2 treatment stimulated the proliferation of chondrocytes and permitted their differentiation, but inhibited vascular invasion and resorption of the cartilage matrix. Expression of matrix metalloproteinase-13 (MMP-13) was detected in the chondrocytes in the last row of the hypertrophic zone of the growth plate in control animals. The immunoreactivity of MMP-13 was diminished in the regions where endochondral ossification was disturbed in the FGF-2-treated rats. Because MMP-13 has potent proteolytic activity on cartilage components, the FGF-2 signal may inhibit angiogenesis and endochondral ossification of the growth plate by the suppression of MMP-13 expression in hypertrophic chondrocytes.